Adaptive response to DNA and chromosomal damage induced by X-rays in human blood lymphocytes.
Nucleoid sedimentation, single-cell gel electrophoresis (comet assay) and premature chromosome condensation (PCC) technique were utilized to estimate the involvement of DNA strand breaks and chromosomal damage in radio-adaptive response of stimulated human lymphocytes. Conditioning of cells with 0.02 Gy X-rays rendered them more resistant to single- and double-strand DNA breaks produced by 1 Gy challenging treatment as revealed by the sedimentation behaviour of the nucleoids and the comet assay. Nucleoid sedimentation also demonstrated that adaptive reaction towards X-ray-induced DNA damage is favoured in the presence of oxygen. A concomitant decrease in the amount of interphase chromosomal breaks visualized by PCC under the same experimental conditions was observed. Data indicate that adaptation of human lymphocytes to X-rays is tightly linked to the reduced susceptibility towards generation of DNA and chromosomal breaks. It is proposed that the very persistence of DNA strand discontinuities might serve as a triggering signal for the adaptation of human lymphocytes against ionizing radiation exposure.